Therapeutic effect of m-[131I]- and m-[125I]iodobenzylguanidine on neuroblastoma multicellular tumor spheroids of different sizes.
m-[l25I]iodobenzylguanidine (m-[125I]MIBG) has been suggested as an alternative to m-[131I]MIBG for the treatment of metastatic neuroblastoma to achieve a higher radiation dose in micrometastases. To compare these two radiopharmaceuticals, a mathematical model was developed in the present study that allows for the calculation of radiation dose rates within small spherical tumors for different distributions of 131I and 125I. Furthermore, the relationship between tumor size and the therapeutic effects of m-[131I]- and m-[125I]MIBG was studied in vitro using multicellular tumor spheroids of the neuroblastoma cell line SK-N-SH. According to the calculations, higher mean dose rates can be achieved by m-[125I]MIBG than by m-[131I]MIBG up to a tumor diameter of 100 microm when both substances are homogeneously distributed within the tumor. In larger tumors, however, mean dose rates achieved by 131I are up to 8-fold higher. Evaluation of various activity distributions demonstrated that even in tumors of less than 100 microm in diameter, marked heterogeneities of the dose rate can occur when m-[125I]MIBG is not distributed homogeneously. By treatment with m-[131I]MIBG, the growth of tumor spheroids ranging from 100 to 250 microm in diameter was inhibited more effectively in the larger than in the smaller spheroids. The growth inhibition of spheroids treated with m-[125I]MIBG was independent of the spheroid size. In consistency with the calculations, the therapeutic effect of m-[125I]- and m-[131I]MIBG was equal in spheroids with diameters of about 100 microm. In larger spheroids, m-[131I]MIBG induced a more pronounced delay in spheroid growth than m-[125I]MIBG. According to these calculations and in vitro data, m-[125I]MIBG as a single agent does not seem to be a promising alternative to m-[131I]MIBG for treatment of metastatic neuroblastoma. However, the combined use of m-[131I]- and m-[125I]MIBG may be more effective than treatment with m-[131I]MIBG alone.